We studied a male with acquired prosopagnosia using a battery of Implicit Association Tests (IATs) to investigate whether observing faces varying by social category would activate the patient's implicit social biases. We also asked him to categorize faces explicitly by race, gender, and political party. The patient, G.B., was marginally slower to categorize black compared to white faces. He showed congruency effects in the race and celebrity IATs, but not in the gender or political IATs. These results indicate that G.B. possesses an implicit social sensitivity to certain facial stimuli despite an inability to overtly recognize familiar faces. The results demonstrate that social biases can be retrieved based on facial stimuli via pathways bypassing the fusiform gyri. Thus the IAT effect can be added to the list of covert recognition effects found in prosopagnosia.
Introduction
Prosopagnosia, an inability to recognize familiar faces due to neurological damage (Bodamer, 1947 ; see also Ellis & Florence, 1990) , can be observed in brain-damaged patients even when vision, intelligence, and cognitive abilities remain normal (Sorger, Goebel, Schiltz, & Rossion, 2007) . The associated brain damage is generally found in inferior temporo-occipital regions (Barton, 2008a; Damasio, Damasio, & van Hoesen, 1982; Haxby, Hoffman, & Gobbini, 2000; Meadows, 1974) , especially the fusiform face area (FFA), a region specialized for face perception (Haxby et al., 2000; Kanwisher, McDermott, & Chun, 1997; Kanwisher, Stanley, & Harris, 1999) . The FFA is connected to the middle temporal lobe, which represents semantic information about other people (GornoTempini et al., 1998) and to the left anterior temporal pole, which mediates name retrieval (Grabowski et al., 2001) . These regions are important in recognition of familiar faces (Schweinberger & Burton, 2003) . Prosopagnosia is often associated with other perceptual deficits including object recognition impairments (Barton, Cherkasova, & Hefter, 2004; Clarke, Lindemann, Maeder, Borruat, & Assal, 1997) , but in general, prosopagnosic patients do not have difficulty discriminating faces from objects (Damasio et al., 1982; Orban de Xivry, Ramon, Lefevre, & Rossion, 2008; Rossion et al., 2003 bined into a single configuration, not treated as separate units (Sergent & Signoret, 1992b) . This holistic encoding of facial structures is lost in prosopagnosia (Bodamer, 1947; Ellis & Florence, 1990; Van Belle, De Graef, Verfaillie, Busigny, & Rossion, 2010) .
The purpose of the current studies was to use IATs to determine whether a patient, despite an inability to overtly recognize familiar faces, could elicit implicit biases about the race, gender, political views, or likability of the person shown, and consequently display an IAT effect due to that bias. To our knowledge, no patient with prosopagnosia has been tested on IATs that use faces. We also tested the patient on his ability to categorize faces explicitly by race and gender, to recognize faces overtly, and to determine if he was faster to respond to faces already seen.
Covert face recognition has been demonstrated in prosopagnosia. As this recognition process is not consciously accessible, investigators must use methods other than verbal report to uncover it. Bruyer et al. (1983) report on a patient who made few errors when learning to associate true first names to famous faces, but made many errors when learning to associate incorrect first names to famous faces, even though the patient could not overtly identify the faces. Bauer (1984) found that during tasks of matching names to known faces, a prosopagnosic patient's skin conductance responses (SCR) were three times more accurate in matching the correct name to a face than was the patient's explicit choice. Similarly, Tranel and Damasio (1985, 1988) displayed known and unknown faces to six patients who could not overtly recognize the faces but showed larger amplitude SCRs to the known compared to unknown faces. Jones and Tranel (2001) found normal SCRs to pictures of immediate family and close friends in a child with prosopagnosia. Rizzo, Hurtig, and Damasio (1987) found that prosopagnosic patients scanned photographs of familiar faces in
